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j INTRODUCTION. 

This REVIEW is based on reports for November, 1891, from I tral Pacific Railway Compauy ; 431 marine reports through the 
3,630regular and voluntary observers. These reports are clasni- ’ co-ol)eration of the HYdrogrVhic office, Navy Department; 
fled as follows : 159 reports from Weather Bureau stations ; 118 1 utarine reports throL1gh the Weather Ser- 

I vice ;” monthly reports from local weather services established 
reports from United States Army post RllrgeOns ; 1,684 m0nthlJ’ ill states and territories, except, Idaho, and international 
reports from state weather service and voluntarS observers ; 34 1 siniultmeous observat,ions. Trustworthy newspaper extracts 
wporh from Canadian stations; 214 reports through the Cen- I and special reports have alfio been used. 

Pork 

~ARACTERISTICS OF THE WEATEER FOR NOVEMBER, isgi .  

The month was warmer than usual Rest of the Rocky Moun- 
tains and over the extreme northeastern part of t8he country, 
and was colder than the average November in the ceiitral rid- 
leys and along the Atlantic coast south of the 4313 parallel. 
over the west part of the middle plateau regiou and i n  Oregon 
the meau temperature was more than 4 O  above the normal, ancl 
in the upper Mississippi and middle Missouri valleys t8he de- 
flciency exceeded Go. At a number of’ statious i n  the plateau 
region and on the Pacific coast the month mas the warmest 
November on record. The highest temperature ever reported 
for November was noted generdly from the easteru slope of 
the Rocky Mouiitaius to the Pacific coast during the first decade 
of the month. A well-defiued cold wave advanced frop the 
Pacific to the Atlantic coasts from the 16th to 18th, with heavy 
frost to the middle and east Gulf coasts and northern Florida, 
ana a cold wave, which was attended at several statiom b-y the 
lowest temperature on record for November, extended from 
Manitoba to the Atlantic coast from the 28th to 30th. 

I ,  PBECIPITATION. 
The monthly precipitation was in excess of the November 

average from the central lake region to the middle Gnlf coast, 
and from the Red River of the North Valley to the nort8h Pa- 
cific coast. I n  t h e  Atlantic con& states, and over t,he south- 
western m d  middle-western district’s the monthly precipi ba- 
tion was deficient. The greatest excess occurred on the north 
Pacific coast, where it varied from 5 to 10 inches, aud the 
moat marked deficiency was noted over eastern Nova Scotia, 
where it exceeded 4 inches. At stations on the north Pacific 
coast, in the upper Missouri valley, from the central lake 
region over the upper Ohio valleg, and in uortheru Arkausas 
and western Florida the monthly precipitatiou was the great- 
est, and a t  points west of the lower Missoriri and lower Missis- 
sippi valleys it was the least ever noted for November. The 
m6nthly snowfall exceeded GO inches a t  Climax, Colo.; 30 
inches in extreme uorthern upper Michigan; 20 inches in 

northeastern southern Idaho and northern Wyoming ; and 10 
iuches in northern New York, the interior of Virginia and 
North Carolina, northern Indiana, western and  southern lower 
Michig;in, and in parts of the Dakotas aud westeru Minnesota. 
At the close of the month snow was reported on the ground& 
the iuterior of the Atlantic coast states from South Carolina 
uorthward, iu the Lake regiou aud the north part of the OMo 
valley, and from the east part o f the  miclclle plateau region to 
the ui)per Mississippi and Red River of the North vallep. 

Heavy wiud and railt’storms prevailed on the north Paciflc 
coast during the first decade of the month. Heavy galee, 
mitli suow, occurred from Nebraska and the Dakotas over the 
Lake region on the 11th; heavy gales over the Lake regibn 
on the 16th aut1 17th; oyer the middle Atlantic and New 
Eugland states on the 17th ; over Lake Huron aud Saginaw 
Ba- ou the 19th; over the Lakes on the 21st; and in the east 
Gnlf states ou the 3511. Storms of exceptional sererity occur- 
red over the middle Atlautic states eud lower lake region on 
the 23d, resulting in loss of life ancl property. On the 26th 
heavy gales were reported over Lake Huron and Saginaw Bay; 
:tud on the 99th high winds prevailed along the Virginia apcl 
North Carolina coasts. 

By the close of the mouth the rivers in the uorthern tier of 
states were generally frozen over, and navigation was closed 
for the season. Navigation was reported closed for the aemom 
ih the canals of New York, except the Erie, on the 30th. 

Drought continued during the month in western Texas, AR- 
ZOU:~ ,  southern Kansas, and western Missouri. The drought 
in parts of New England and eastern New Pork, and in 880- 
tions of the south Atlantic and Gulf states, Tennessee, Indian 
Territory, aud t’he lower Ohio valley was broken during the 
first and second decades of the month. 

- 

STORMS. 

INLAND NAVIGATION. 

t DROUGHT. 

.ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 

The dist,ribution of mean atmospheric pressure for Novem- a. m. and 8 p. m. (76th meridian time), is shown on Chart II 
b r ,  1891, as determined from observations taken daily at 8 I by isobars. 
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I n  November the mean pressure is usually highest over t'he 
middle plateau region, where i t  rises a'bove 30.20; it is above 
30.15 over the interior of the middle and east Gnlf aurl sout,h 
Atlantic states. The normal pressure for November is lowest 
over the Gulf of Saint Lawrence and Newfouudlaud, where it 
Blls below 30.00. There is usually an increase of pressure 
over the United States and Canada, except from tlre lower 
lake region over thd Canadian Marit,ime Proriuces ; there is 
also an increase of pressare over the north Atli1nt)ic Oceau 
south of the 40th parallel and west of the 40th meridian. 
Over the central part of the inidclle plsteatu region the normal 
pressure for Norember is more thaJl .10 higher than for Oct,o- 
ber, and from the lower lake region over Newfouudland the 
decrease exceeds .05. 

In November, 1891, the mean pressure was above 30.20 over 
the Carolinas and Virgiuia, and in an area extencling froiii 
Oregon over the middle plateau region the meau values were 
above 30.15. The mei%U pressure was lowest over Canada and 
the British Sorthwest Territory, where i t  was below 30.00. 

A comparison of t.he pressure chart for Noveinber, 1591, with 
that of the preceding mouth shows au increase of mean press- 
ure over the At.lantic coast states, the Dakotas and Minuesota, 
the Pacific coast states aud the west part of the plateau regiou ; 
elsewhere there was a decrease of pressure. The most marked 
increase of pressure occurred along the immediate At1aut)ic 
coast north of the 35th parallel, and over the central valleys 
of California, where it was .lo, or more, aacl the greatest cle- 
crease was noted over the north-ceutral part of the Lake re- 
giou, aud in au area extendiug from Missouri to central Texas: 
where it exceeded .OS. 

The mean pressure was above the uormal east of the Missis. 
sippi River, along the Pacific coast, a,nd over westeru Nevada 
From the Rio Qmncle Valley and Arizona uorthward t'o the  
British Possessions, aud over the uort,h part of'the Litke regiou, 
the mean pressure was below the normal. The grea,test de. 
parture above the u6rnia1 occurred along the New Euglaud aud 
Nora Scotiacoast.s, where it exceeded .lo, and the most marked 
departure below the uornial was noted from New Mexico t c  
Montana, aucl in Manitoba,, where it varied from .OB to .lo. 

i) HIGH AND LOW AREAS. 
The paths of well-defined areas of high aud low pressure f o ~  

November, 1891, are shown on Charts IV and I, respectively, 
add some of the more promillent features of the a.reas are not8ed 
in the table at  the end oft,his chapter. 

<)HIGH AREAS. 
Eight high areas appearecl, the average number traced foi 

November duriug the last 16 years being 7. Four of the high 
areas apparently advanced from the Pacific Ocean, and 3 from 
the British Northwest Tecritory ; one appeared over the middle 
plateau region, and one wa,s a continua'tion of high area X foi 
October, 1891. Two of the Pacific high areas, V ancl VI,  
traversed the continent, the average rate of progress beiug 34 
and 27 milea per hour, respectively, and 3 disappeared by a de. 
crease of pressure, one over t8he southern plateau, and t h e  
other over the middle Missouri valley. One of the high meas 
from the British Northwest Territory reachecl the Gulf of Snirit 
Lawrence, and the other dis:Lppeared by a decrease of pressure 
over the middle and south Atlitntic states. The high area 
which appeared over the middle plateau disappeared by a de- 
crease of, pressure over the southern plateau region, ancl the 
continuation of high area X for October, which was central 
over the north-central part of the country at  the opeuing of t8he 
month, advanced to the Galfof Saint Lawrence. The high 
areas followed a southeasterly coiirse to the Mississippi River 
and passed thence east or nortli of east to the Ablantic coast: 
the average rate of adsance, 34 miles per hour, being some. 
what less than the average velocity of high areas for Norem. 
ber. The following is a description of the high areits traced: 

1.-Was a continuation of high area X traced for October, 
1891, and at  the opening of the monlh occupied. the north-ceu. 
tral part of the country, with pressure above 30.50 and freez. 

ng weather iu au area extendiug from the Saskatchewan Val- 
ey over the middle Nissouri valley. During tbe 2d and 3d 
t,his area iuoreil over the south part of the Lake region, with 
t ui;irked tlecrease of' pressure on the 1;ttter-named clate, and 
the morning of' the 3d t8he temperature was below freezing in 
the 1uiddle aud upper Ohio valleys, West Virginia, and ceu- 
trnl ;Lud western Virginia. During the 4th ,the center ad- 
rnuced to the Canadian Maritime Proviuces, and the line of 
freeziug weather extended to southern Penusy1v;tuia. 

11.-Appeared over the middle plateau region the evening 
of tlie 3d, with pressure abore 30.30, and moving thence slowly 
<out lieustward dis;tppeared by a decrease of pressure over the 
sonthern platean region during the 5 th ,  its passage being 
anatteuded by uotewortlry features. 

111.-Apparently adri*nced from the British Northwest 
Territory, itud the morning of the 4th was central over As- 
sitiiboia, whence i t  moved to Miuuesota by  tho morning of the 
5th, aud pitsqed thence ral)itlly eastward to the Gulf of Saint 
L:twreuce by the eveuiug of the Gth, its rate of advance, 34 
miles per hour, being the most rapid noted in coriuection with 
the high areas of the month. The influence of this area was 
small j the highest pressure noted atteudiug its passage was 
30.30, at  Rockliffe, Out., the moruing of the 6th; and the line 
of f'reeziug weather exteuderl over Prliuuesota and the east part 
of the Dakotas ou the 5th, and over westeru New Pork and the 
greater part of New England ou the Gth. On the 7th this high 
area wns ceutral over tlie Gulf of Saint Lawrence and a ridge 
of high pressure extended thence to the Carolinas, wliere a 
second ceuter of high pressure appeared; a cyclonic area of 
considerable strength was central 08 tlie middle Atlantic coast ; 
aud strong northerly wiuds prevailed along the New England 
and middle Atlautic coasts. Attending these conditions there 
was an abuormal fall iu temperature of 5 O  to 1l0 in 12 hoors 
over the south Atlantic states, aud the first heavy frost of the 
season was noted at  points OKI the southern coast of North 
Carolina. 

1V.-Advanced from the Pacific Oceau aucl the evening of 
the 7th was central over Oregon, wherrce it nioved slowly south- 
eastward and disappeared by a decrease of pressure over the 
soutliern plateau region during the 9th. The pressure rose to 
30.50 over the middle plateau region on the Sth, after which 
there was a marked decrease of pressure. On the 9th the first 
heavy frost of the season wits noted at poiuts iu southeastern 
Arizona and extreme westeru Texas, and on the 10th at  stations 
in eastern Texas south of the 30th parallel, and iu Oklahoma 
Territory. 

V.-Appearecl off the Oregon and northern Califcrrnia coasts 
on the 9th, moved thence to the British Northwest Territory 
by tlie uight of the loth, theme to the upper Mississippi val- 
ley by tlre 13th, and thence to the New Eugland coast by the 
uight of the 15th. During the night of the 9-10th t h e  ab- 
normal rise in pressure in 12 hours was .SO inch over Alberta, 
and the pressure rose above 30.60 over Alberta by the evening 
of tlie loth, with ay abnormal temperature fall of more than 
30° iu Montana, aud m o w  a t  poiuts in wester&' Montana and 
the British Northwest Territory. On tlie 11th the temperature 
was below zero in Alberta and the line of freezing weather ex- 
tended over Colorado and Kansas. On the 12th a ridge of 
high pressure extenclecl from the British Northwest Territory 
to Texas, the minimum temperature was below zero in central 
Montana, the line of Deeziug weather extended to Oklahoma 
Territory, aud the first heavy frost of the seasou was noted at  
statious in central and eastern Texas. The moruing of the 
13th :tu elongated area of high pressure extended from the 
lower Ohio valley northwestward to the British Possessions, 
with central pressure rangiug from 30.40 to 30.50, freezing 
weather occurred in the west part of tlie Lake region, the 
lower Ohio aud upper Mississippi valleys, and lreary frost in 
the iuterior of tlie Gulf States aucl Georgia. On the 14th 
there was  a slight increase in pressure, and the line of freez- 
ing weather extended to Virginia. On the morning of the 
15th this area was central in the Saint Lawrence Valley, 
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where the pressure rose to 30.70 at Montreal, Quebec, i n  the 
morning, whence it moved eastward aud was located off the 
Nova Scotia coast the morning of the lGth,  wi th  pressure 
aboTe 30.70. 

VI.-This high area was attended by R well-uiarked cold 
wave from the Pacific to the Atlautic coasts, and tlrrooghout 
the greater part of its course was atteuded by the lowest tem- 
perature ofthe mouth. I t  first appeared on the north Pacific 
coast ou the l&h ,  with pressure above 30.30 in uorthwest 
Washington, freezing weather in the plateau regiou to northern 
New Mexico, the lowest temperature of the month at  Fresuo 
City, Cal., and Fort Gnuby, Wash., and tlie first heavy frost of 
the seasou at  Port Augeles, Wash., and at  points iri uorthern 
California. Ou the 15th the pressure rose above 30.50 in Al- 
berta, the liue of freeziug weather extended from the Lillie 
region to nortlieru New Mexico, the niinimutu temperature fell 
to zero a t  Lander, Wyo., the temperature was the lowest noted 
for the month in t8he west part of 'the middle and southern 
plateau regions, aud the first heavy frost of the seasou oc- 
cnrred at  points in the Sacramento Villley, Califoruiii. Dur- 
ing the 1GLh the center of this high area moved southeastward 
along the easteru slope of the Rocky Mouutains, n-ith pressnre 
above 30.70, aud a very marked barometric grrttlient t o  the 
eastward. The miuimuin temperature was below zero i n  Mon 
tam, Wyomiug, aud North Dakota, and a readiug of - 1 5 O  
was recorded at Lauder, Wyo. Over the greater part of the 
middle nud northern plateau regious, OD tlie north Pacific 
coast, aiid over the northeast slope of the R0ck.y Mountaim the 
temperature wits the lowest uoterl for the month, iiud tlie first 
heavy frost of the seac;ou was reported in western Oregon, 
southwestern Washiugton, and at points in Southeastern Ari- 
zona. Coutiuuing a soutlieastedycoiir~e the area reached the 
middle Mississippi valley the morning of the 18th. Ou tlie 
17th the pressure rose to 30.80 i n  Kansas, the ininimam tem- 
perature was below zero iu Nebraska, :I readiug of - 1 8 O  being 
reported at Valentine, freezing weather extended over the west 
Gulf states nearly to the coast line, the lowest temperature of 
the mouth was reported geiierally froin the Dakotas to Texas, 
and the first heavy frost of the season was reported a t  Palestine, 
Tex: Daring the 18th the center passed eastward to West 
Virgiuia, with pressure ranging from 30.70 to 30.80, freeziug 
weather occurreJ over the Gulf and south Atlautic states, 
the lowest temperature of the montli a t  points from the Ohio 
Valley to the uorth part of the east Gulf states, aud the fiist 
heavy frost of the seasou BI; stations on the immediate east 
Gulf aud south Atlautic coasts and iu northern Florida. Diir- 
ing the 19th the high area passed off the middle Atlantic roast, 
with a slight iucrease of pressure. 

VU.-Appareutly advanced from the Pacific Oceau, :~nd 
the moruing of the 31st was ceutral over Albort:i, with pres- 
sure above 30.40. Ou this date the greatest abuormal rise in 
pressure i u  12 hours noted for the mouth, .8S, occurred at 
Mediciue Hat, Assiuiboiir ; and a t  Pueblo, Colo., t8here was an 
abnormal fall in tewperatiire of 3(i0 iu 12 hours. Mwiug 
southeastward this high area disappeared by a clecrenhe of 
pressure over the middle Missouri v.alleg the uiglit of the 93d. 

VII1.-This high area was attended by a well-defiued aud 
iiuiisnally severe col&p,iue, and the lowest temperature of 
the month geuerally east of the 95th meridian, and in  the 
middle Missouri and Red River of the North valleys. This 
cold wave advauced from Miuuesota to the Atlantic const from 
the 38th to the 30th. The high area apparently advanced 
from the British Northwest Territory, aud the evening of the 
27th was central over North Dakota, with pressure above 
30.30, and temperature below zero southward to eastern Soiith 
Dakota. By the morning of' the 28th the ceuter of the area 
had shifted slightly southeastward, the pressure h;id risen 
above 30.50, the miuiiniiiu temperature fell helow zero over 
Iowa, and was M o w  -2O0 i u  the Valley of the Red River of 
the North, the liue of freezing weather extended over the Ohio 
Valley, and the lowest, temperature of the month was uoted 
in the middle Missouri and Red River of the North valleys. 

The moruing of the 29th an elougated area of high pressure 
exteuded from Wiscousiu to Texas, with pressure above 30.60, 
the minimum temperature fell to zero along the Missiesippi 
Eiver its far south as Keokuk, Iowa, the line of freezing 
weather esteuded over the iuterior of the Gulf and south At- 
lnutic states, the lowest temperature of the month occurred 
iu the middle atid upper Mississippi valleys, and the lowest 
temperiitiire ever reported for Xorember was noted at  Des 
Rloines, Iowa. Diiring the 30th the high area coutracted and 
there was a decrease of about .10 in central pressure. The 
ceuter moved eastward over Tennessee, and was central over 
extreme westeru Virgiuia at the time of the last report of the  
mouth. On this date the liue of freezing weather extended to 
the inimedinte east Gulf aud south Atlantic coasts, t h e  lowest 
temperature ot' the mouth was uoted generally along the east 
Gulf' aud Atlantic coast8, the lowest teinperatnre ever reported 
for Novembermas recorded at Vicksbiirg, Miss., New Orleans, 
La., aut1 Hatteras, N. C., and the first heavy frost of the season 
occurred at  New Orleans, La., and Charleston, 5. C. 

The princip:il trad! of November low areas over the North 
Aluerican contiiieut lies between the 45th and 50th parallels, 
somewh:it to the southward of the priucipnl track for October; 
less frequented tracks are traced from the British Northwest 
Territory, the middle plateau regiou, and Texas, and unite 
with the mitiu track over easteru Ontario; aud well-defined 
storms, areragiug about two per year, advauce uorthwarcl from 
the vicinity of Bermn(1a. The region of greatest storm fre- 
quency i u  November embraces Cauaila east of the 80th 
meridian, where the average number of low areas exceeds 
5 .  Iudirirlunl low areas seldom traverMe the continent in No- 
vember, the itverage uriruber traced from the Pacific to the 
Atlantic oceans for tliat month being 0.6. The average ve- 
locity of the low areas, which is about 35 miles per hour during 
the summer, increases to 31 miles per hour in November. 

The tracks of' 13 low areas are plotted ou Chart I for Novem- 
ber, 1891, the average number traced for the corresponding 
montli of the last 16 years being 14. Of the low areas traced 
for the curreut month 5 iidvanred from the north Pacific Ocean, 
one of' which reached the Atlantic coast; 4 first appeared in 
the Eritisli Northwest Territory; 5 apparently originated on 
the southeast slope of the Rocky Mouutaius, two of which were 
subsidiary clevelopnieuts; and one was a coutiuuation of low 
area S for October, 1891. The tracks of the low areas con- 
verged toward the (heat  Lakes and the Saint Lawrence Valley, 
aud the average rate of progress, 31 miles per hour, was t h e  
same as the average velocity of Norember low areas of preced- 
i u g  years. LOW area S, which advanced from Indian Terri- 
tory to the lower Saiut Lawrence valley from the 21st to 24th, 
was uotably severe, and a description of its more prominent 
features is giveu herein. Low areas off the Atlantic coast 
caused high winds from New Euglaucl to the Carolinas during 
the first decade of the mouth, and along the North Carolina 
coast diiriug the 29th and 30th. The following is a descrip- 
tion of the low areas which appeared over the United States 
and Canada : 

I.-Was a coutiunatiou of' low area X for October, and 
pnssed eastward from the lower Saint Lawrence valley to the 
Gulf of Saint Lawrence on the lst ,  with pressure below 29.44, 
minds of' 30 miles per hoar aud upwards from the Lake region 
to tlie New Eogland arid Nova Scotia co;t.sts, and rain chang- 
ing to suow i n  the lower Saint Lawreuce valley. On this date 
the highest temperature of the mouth was noted generally in 
the south Atlantic states. 

[I.-The approach of this low area was indicated by norkb 
PacificAo2st reports of the lst,  aud the morning of the ?d t h e  
c e u G  was located over or near Vancouver Island. At Tatoosh 
Islaud, Wash., the barometer fell to 29.33, with south winds and 
rain, and at Fort Canby, Wash., the mind reached a velocity 
of 61 miles per hour from the southeast. By the evening of the 
Sd the etorui-ceuter had advanced to Alberta, with a loss of 
energy. ?Ute rain area extended over the northern platean 

(I LOW AREAS. 
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region, and the first snow of the seaaon was reported at  poiuts 
in the Dakotas, and at  Wichita, Kans. During the 3d the 
center of disturbance advanced to Manitoba, and thence to the 
Lake region during the 4th, where it dissipated, beiug bounded 
on the east by high area I, and on the west by high area 111. 
On the 3d the first snow of the seasou was reported at poiuts 
in Illinois, Indiana, Ohio, Kentucky, and a t  La Crosse, Wis., 
and ou the 4th at  Lansing, Mich., Saudusky, Ohio, and in 
wester Pennsylvania and West Virginia. $p.$ his low area followed closely after riuinber 11. Its 

sence off the no-acific coast was indicated by reports 
of the 3d, and the morning of the 4th it was appareutly ceutral 
near the north part of Vauconver Island, whence it moved 
to Alberta by the evening of that date, with heavy raiu on the 
north Pacific and north California coasts, and high southerly 
winds which reached 63 miles per horn a t  Fort Canby, Wash. 
Daring tha 5th the center advanced to Manitoba. The mom- 
ing of that date the pressure was below 29.50 iu the Sas- 
katchewan Valley, and the abnormal decrease of pressure in 
12 hours was .42 a t  Prince Albert, N. W. T. Rain contintied 
on the north Pacific coast, aud wiud velocities of 30 miles per 
hour and upward were noted in the Missouri and Red River of 
tlie North valleys. During the 6th the ceuter moved slowly 
eastward over Manitoba, after which it appareutly dissipated. 
The eastward advance of this low area, in coujnnction with 
the influence of low area 11 bx which i t  was immediately pre- 
ceded, produced the highest temperatures of the month geu- 
erally west of the Mississippi River, and at  a number of stit- 
tions in that region the maximum temperatiire was the highest 
ever reported for November. 

IV and IV@-Low area IV advanced from the nortbPacific 
coast, and the ereiiiug of the 6th was central over Mlberta, 
with central pressure below 29.50. Ou this clate heavy raiu 
fell on the north Pacific coast, and the wind reached a veloc- 
ity of 54 miles per hour from the west at  Port Canby, Wash., 
and a t  Tatoosh Island, Wash., a thuuderstorm, with heavy 
hail, occurred in the afternoon. During the 7th the ceuter 
advanced to Manitoba, with a slight loss of energy by the 
evening of that date, and by the morning of the 8th it had 
anited over Lake Michigan with IVn, which had advanced 
from the southwest. Low area IVn appeared ceutral over 
Kansas the evening of the Gth, and passed thence to Lake 
Michigan by the Sth, with a moderate display of euergy dor- 
ing the 7th, and after the iiniou of the two areas the ceuter 
moved northward and disappeared north of the Lake regiou. 
These two areas, with numbers I1 and 111, contributed to pro- 
duce t h e  highest temperature of the mouth in the central v d -  
leys and the Lake regiou. No general raiu attended low areas 
1V and IVa east of the Rocky Mountains, save iu the upper 
lake regiou 011 the 7th and Stli. Thundemtorms were reported 
in northeastern Iowa 011 the 7th, aud iu uorthern Kentucky 
the early morning of the Sth. 

V.-Appeared over central Texas the moruiug of the Sth, Q itl: pressure below 29.60, and heavy rain in easteru Texas, 
whence i t  moved to southern Arkansas by the eveuiug ofthat 
date, with heavy raiu iu northeru Louisiaua aud western Mis- 
sissippi, and the first snow of the seasou in ceutral New Mexico 
and western Texas. During the 9th the ceuter passed to the 
lower Ohio valley, without au appreciable loss of euergy; rain 
fell from the Lake region to the Gulf, the ruintiall beiug heavy 
on the middle Gulf coast, and the wind reached a velocity ot 
48 miles per hour from the iiorthwest a t  Corpus ChristiilTQ:. 
During the 10th the ceuter of disturbance adrauced t80 I iclii- 
gau, with a marked iucrease of euergy, a barometer rending 
of 29.32 and an abnormal decrease in pressure of A0 i n  13 
hours being noted at Alpena, Mich. The rain area extended 
to the Atlautic coast, and the wiud exceeded 40 miles per hour 
over the west part of the lower lake region. By tlie moruirig 
of the 11th this low area had united with unmber VI, which had 
adrauced from the Pacific coast. High temperature continued 
from the Lake regiou to Tennessee, atteudiug the &?ss:ige of 
this low areit. 

VI.-The presence of this low area on the  Pacific coast north &? the region of observation was shown by the evening reports 
of the Sth. On t h i s  date high southerly winds and heavy rain 
were reported i n  western Washington. By the morning of the 
9th t8he ceuter had advaiiced to Alberta, with pressure about 
29.60, whence i t  moved to Assiuiboia by the evening report, 
and  to N0rt.h Da,kota by the 10th. On the latter-named date 
the cent8ral pressure fell below 29.50; the wind reached a 
velocity of 60 miles per hour from the northwest at  Fort 
Assiuaboine, M .; light raiu fell in the Missouri Valley and 

ot' t.he Rocky Mountmains. By the morning of the 11th the 
center had moved over t,he Lake region and united with low 
:wea V which had advauced from the southwest; the pressure 
had falleu below 39.30 over the north-central part of the Lake 
region ; severe gales aucl heavy raiu prevailed over the Lake 
region, and thence bo the Missouri Va.lley ; aud the first suow 
of the se:bson was uoted a.t stntious in the west part of the 
Lake region a,ud i i i  the upper Miasissippi and middle Missouri 
valleys. On this c1at.e t8he raiii area extended to the middle 
Atlantic and New England coasts. During the 12th the low 
area passed to the Giilf of Saiut Lawrence with a marked de- 
crease of euergy. At poiuts on the New England aucl middle 
Atlmit,ic coasts t'he highest temperat8iire of the mouth was re. 
port8ed from the 10tth to 12th. 

VIL a,iid V1In.-Low area VI1 appareut81y advsnced from the 
Brit,ish Northwest Territory, m d  t'he morning of t,he 15th was 
ceutral over southern Manitoba as a slight depression. The 
eveniug report showed this low area central over upper Michi- 
gau, where it was joined by number VIIn which had advanced 
from the southwe,st. On this date the abuormal decrease of 
prcssure in  13 hours was .70 at Marqaette, Mich. ; the pressure 
fell below 29.70 at  the cent,er oftlie disturbance; fresh to atmug 
gales prevailed 0ve.r the Lake regiou j the rain area extended 
to western New Yorli aid western Pennsylrania; and snow fell 
over the uort,hmest part of the Lake region mid in the RedRiver 
of the North Valley. Dnriug t.he 16th the ceuter moved slowly 
eastward north of the Lake region ; the barometric gradient 
was ma.rkec1 to the eastward and westward; rain fell generally 
in the At,laut,ic coast stabes; and high wiuds continued over 
the Ohio Vnlleg aud the east part of t'he Lake region. By the 
ereuiug of the 17th the center reached New Bruuswick. On 
t)his date a marked increase of energy was shown; central 
pressure fell below 39.50; the wiud reached a velocity of 64 
miles per hour from t,he sout,hwest at  Buffalo, N. Y.; heavy 
mind aud rain storms prevailed from the Lake region over New 
Englaud j and the highest t,eniperature of the mouth wa.6 re- 
ported at  points in eastern New Pork aud on the south New 
England coast. By t'he morning of the 18th the center had 
advanced oyer the Gulf of Saiut Lawrence without an appreci- 
able loss of euergy. When this low area wils central over 
Manitoba a trough of low pressure exteuded thence to Texas 
aud two se,condary low meas appeared, one over western 
Tesas am1 the other, VIIa, over eastern Kansas. The even. 
iug report of the 15th showed a low pressure trough from the 
west part of the Lake re.giou to Texas, with one well-deflned 
cyclonic ceuter iu upper Michigan. 
~VIII.-Appeared over Alberta the evening of the 17th, with 
ce.ut,ral pressure about 29.S0, an abuormnl decrease in pressure 
of .54 in  12 hours beiug uotecl at  Mediciue Hat, N. W. T. On 
this dat,e heavy raiu fell on the uorth Pacific coast. Diiring 
the 18th the cent,er passed to Manitoba, witmil pressure below 
29.60, aud suow i u  the Saska'tchewan Valley, and the night of 
the 19th it apparently clisa,ppeared by au increase of pressure 
north of the Lake region. On the latter-uamed date the fimt 
snow of the season wa.8 reported at  Madison, Wis., and high 
southerly wiuds prevailed over the L&e region, a velocity tjf 
51 miles per h o w  from tlie sout,li beiug noted at Chica.go, UI, 
$IS.-Appenred over the British Northwest Territory on the 
19th. The night of the 20th the center of disturbance moved 
over northeastern Montana, with pressure below 29.40, wiad 
velocities exceeding 40 miles per hour from Washington we 

suow over the mic Y dle plateau region and on the northeaRt slope 
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Yontaua, and snow in the Saskatchewan Valley. During the 
Nst the low area advanced to t h e  Lake Superior-regiou, where 
it united with number IXa which hac1 advanced from the 
southwest. The evening of this date a trough of low pressure 
extended from Lake Superior to Texas, with two cyclouic cen- 
ters, one, number IX, over Lake Superior and the other, 
number X, over Iudiaii Territory. Geuerally stormy weather 
prevailed east of the Rocky Mouutains, h igh  winds from the 
middle and northeast slopes of the Rocky Mouutains eastward, 
and destructive gales over the Lake region. Low area 1% 
appeared ueaq the Panhandle of Texas the moruing of the 
Mth, wheuce i t  advauced northeitstward aud united with 
number IX by the eveiiiug of the 21st, its passage being at-  
tended by heavy rain iu the ceutral valleys during the 21st. 

.-Belongs to a type of wititer storms which origiuate in tF e Southwest and move over the central valleys, gathering 
strength as they advance eastward. This low area was the 
fist storm of this class of the seasou, and was notable chiefly 
on accouut of the rapid increase of euergy duriug the 23d. 
For 24 hours preceding the appearance of this low area i u  the 
Southwest raiu and strong southerly wiuds had been general 
throughout the central valleys and tlie L e region. These 

the birth of this storm in the s o i . r u  part of a trough of' low 
pressure which extended from the upper lake region to tile 
Rio Grande Valley found the entire eastern couutry covered 
with a mass of warm, humid air walled iu by high pres- 
8ure to the eestwatd and westward. The barometric gradient 
was marked eastward to the Atlantic coast and westward to 
the plateau region, heavy raiu fell in the central valleys a u d  
the Lake region, aud the temperature was 10O to 20O above the 
normal from the Lake regiou aud Saint Lawrence Valley to 
the middle and east Gulf coasts. West of the regiou of low 
pressure there was a decided fit11 iu temperature? the itbnorniill 
change iu  13 hours exceeding 30O in Colorado. 

By the moruing of the 23rl the storm-center had moved enst- 
northeast aloug the trough of low pressure which had shifted 
eastward, and occupied a circular area iu the middle Missis- 
sippi valley bounded by tlie isobar of 39.70, and raiu was fall- 
ing geuerally east of' the Rocky Mountains. By the ereniug 
of the 22d the ceuter had changed its positiou but slightly, a 
marked decrease of pressure occurred, however, and the isobar 
of 29.60 included an area extending from Georgian BiIy to the 
middle Mississippi valley. Ou this date the raiufall was es- 
cessirn in the middle and eitst Gulf states aud Teuuessee, aud 
the barometric gradient from the middle Mississippi valley to 
the middle Atlautic coast, a distance of about '300 miles, was 
.60 iuch. Severe%orms occurred in the Boutheru States ; the 
temperature coutiuued decidedly above the normal over the 
eastern part of the country; and there was a marked fall in 
temperature in the Southwest, the abnormal change in the 12 
hours beiug more than 30O iu Arkausas. 

The general meteorological conditions at 8 a. m. and 8. p. m .  
(75th rneridiau time) of'the 33d are showu on Chart VTI. The 
morniug of t81iat date the ceuter occupied ceutral Ohio, with 
pressure 39.24 (reduced) a t  Clerelaud and Coluinbus, Ohio j 
excessive raiu fell in the Gulf St:ites aud Ohio Valley, aud snow 
in Arkausas, Tennessee, aut1 iiortheru Mississippi. The liue 
of freezing weather extended over Texas to the 30t8h parnllel, 
and uorthmard, west of' the Mississippi River, to the mest end 
of Bake Superior. The b:ironietric gr;tclien t continued marked 
to the eastmml and westmrd of the ceuter. The ereuing re- 
port of the 33d locates the center mar the west viid of Lake 
Outario, the lowest pressure, 85.86, being noted at Buffalo, 
N. Y. On this date there was a decrease of pressure of .3S iIt 
the storm-center aiid of .54 at Albauy, N. Y., iu  14 hours; high 
winds reacliiug 50 to GO miles per hour, heavy raiu, and storms 
of a local character occurred iu the Atlau& coast states, the 
lower lake regiou, and the upper Ohio valle.~, causing cou- 
siderable damage. At  a number of points in the southeast 
quadrant of the cyclouic area the shift  of wind froin southeast 
to southwest was attended by heavy guets or squalls of wind 

couditious extended to t h m t l a u t i c  coast * riug the 21st,, and 

and rain, accompanied, in places, by thunder and lightning. 
In a number of instances the squalls Advanced with a sudden- 
3ess and velocity fieldom witnessed iu the middle-eastern 
states. Uufinished and insecure buildings were prostrated, 
misiug some loss of life, and the aggregate loss was greatly 
qwelled by damage of a minor character. During the night of 
,he 33d-34th the ceuter moved northei\st\rard north of the 
Saint Lawreuce River without an apparent loss of euergy, and 
lisuppeared north of the Gulf of Saint Lawrence by the even- 
n g  report of the 24th. 

A resum6 of the above description of this low area shows 
h a t  its course aucl rate of advance were about normal ; that 
t rapid iucrease of euergy is not nuusnal in storms of the type 
o which it belougs; and that a general storm, the materials 
or  which liad been gatliered prior to the development of this 
ow area, extended over the region which it travereed. The 
,rough of low pressure withiu which i t  origiuated presented 
n abuudance the elements which coutribute to a storm's 
:rowth :tud energy, and the increase in strength of the low 
trea under cousider;rtion may be attributed to the farorable 
:outlitious which atteuded its origin, the elements of energy 
:athered and preseuted tliroughout its course, aud the a 6 b sence 
)f areas of high pressure iu the liue of its direct and normal 
Ldvnnce. 

The severe wiud and raiu squalls which occurred over the 
Jaroliuas and the middle Atlautic states are given a descrip- 
,iou under tlie heading 6 '  Local storms." Thene storms, a8 
stated above, occurred with the shift of wiud from southeast 
o southwest, and geuerally marked the tirue of lowest pres- 
xire in tlie respective localities. 

The f'ollowiug copy of' ii sectioh of a barograph record pre- 
jellth tlie pressure curve a t  the Weather Bureau Office at 
Washiugton, D. O . ,  from 9 hours to 17  hours of November 
43, 1S91. The barograph cylinder was about 4.9 minutes f<aat. 
Applying this correction, the true time of the upward tiiru was 
19 liours, 2S.7 minutes at  its begiuuing, and 12 hours, 33.7 min- 
ites at  its maximum poiut. By mother barograph these times 
we 19 liours, 30.4 minutes, and 13 hours, 35.1-5 miuutes, re- 
q)ectively. I t  is thought that the latter figures are the more 
tccur:tte, and the true time is assumed as 12 hours, 30 minutes, 
tnd 12 hours, 35 minutes, respectivelg. 
Record 0.f sdfregis ter ing haroniefer, l l T n ~ h i ~ ~ y t u n ,  D. C., November 23, 1891 

(iM itirhes). 
9 10 11 NOON 13 14 15 16 17 

XI.--Appe:ired over the British Northwest, Territory ou the 
Xth, with pressure below %.GO, light raiu on the north Pacific 
:oast aiid over the uorthcrn plateau region, siiow i u  the upper 
Missoiiri valley, aud high winds oil the northeast slope of the 
Rocky Nonntaios. During the 25th the center rnored to Min- 
iesotn, with a slight iucrense iii central pressure, a marked rise 
rollowed by a decided fill1 in temperature over North Dakota, 
iud suow in tlie Lilke regiou, the extreme upper Mississippi, 
turl the Red River of the North valleys. On this date an  ill- 
lefiued low area appeared over northern Texits, and a cyclonic 
listnrbauce was indicated over the eastern part of the Gulf of 
Mexico. On the 26th low area XI passed to Georgian Bay, 
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29.70 inclosed an elongated area extending from the lower lake 
region west-squthwestward over the  Ohio Valley, with high 
pressure to the northwest and southeast, snow fell in the Lake 
region and middle Missouri valley, rain in the Ohio and 
upper Mississippi valleys, and fresh to high winds from the  
lower Missouri valley.over the south part of the Lake region. 
During the 28th the storm-center disappeared in the direction 
of Newfoundland. On this date rain fell iu the middle and 
south Atlantic states, snow from the Lake region over New 
York and New England, the first snow of the season a t  New 
York, Philadelphia, and at points in Maryland and Virginia, 
and fresh to high winds along the New England and mid& 
Atlantic coasts. 

On the 29th the first snow of t h e  season fell a t  stations in 
Georgia, the Carolinas, and Virginia, attending the presence 
of a low area off the south Atlantic coast, and high winds ex- 
ceeding 50 miles per hour occurred on the North Carolina and 
Virginia coasts. At  Norfolk, Va., the depth of snowfall on 
this date exceeded 6 inches. 

XIII.-Apparently advanced from the extreme north Pncific 
coast, and the eyening of the 29th was central over the British 
Northwest Territory, with pressure 29.40 a t  Edmonton ; and a t  
Prince Albert, N. W. T., the decrease in pressure in 12 hours 
was .53. Over Manitoba the abnormal rise in temperature in 
18 hours exceeded 20°, the wind reaclied a velocity of 60 miles 
per hour from the south a t  Fort Canby, Wash., and rain fell on 
the north Pacific coast. During the 30th the center moved 
slowly eastward over the Saskatchewan Valley, with a slight 
decrease in pressure, and rain fell from the middle and north 
Pacific coasts over the plateau region north of the 40th 
parallel. 

9 with preesure falling below 29.40, heavy gdes over the 
region, the wind nwhibg  M) miles per hoar from the aout - 
west a t  Chicago, Ill., rain in t h e  SORtheaSterU and eastern 
ststm, and snow in t h e  north and north-central districts. On 
this data fresh northerlx winds and rain dong the middle At- 
lantic and south New England coasts attended the presence 
of a low area off the Carolina coast. During the night of the 
2tLWth the canter moved rapidly eastward and the morning 
of the 27th was central over eastern Maine, with central pres- 
sure below 29.30. On this date the greatest decrease in pres- 
sure in 12 hours noted for the month, .72, occurred at EaRtport, 
Me.; snow fell in the northern part of the  country east of the 
Rocky Mountains, rain i n  the middle and south Atlantic states, 
the Ohio and middle and lower Missouri valleys, and high 
winds prevailed from the eastern part of the Lake region to 
the New England coafit. By the eveningof the 27th the storm- 
oenter had disappeared over the Gulf of Saint Lawrence. 

XII.-Advanced from the British Northwest Territory, and 
the morning of' the 26th waa central over Alberta, with pres- 
sure below 29.60. On this date the center advanced slowly 
southeastward, with a marked ri8e in temperature along the 
eastern slope of the Rocky Mountains, the abnormal rise in 
temperature in 33 hours being 2P0 a t  Pueblo, Colo., snow in  the 
Nissouri Valley, and high miuda on the northeast slope of the 
Rocky Mountains. From this point the center of disturbance 
moved rapidly southeastward to the lower Missouri valley by 
the morning of the 27th, and thence north of east to Maine by 
the morning of t h e  28th, its average rate of advance, 54 miles 
per hour, being the greatest noted in connection with the low 
areas of the month. Slight chauges occurred in central pressure 
during the passage of the low area. On the 37th the isobar of 
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i3 
NORTH ATLANTIC STORMS FOR NOVEMBER, 1891 (pressure iu inches and millimeters; wind-force by Beaufort scale), 

The paths of storms that appeared over the west part of the 
north Atlantic Ocean during November, 1891, are shown on 
Chart I. TheRe gaths hare been determined from observaBions 
by shipmasters received through the co-operation of the Hydro- 
graphic Office, Xavy Department, and the '' New York Herald 
Weather Service." 

In November there is usually a decrease in mean pressure 
over the eastern part of the north Atlantic Ocean, the increase 
being most marked north of the British Isles, where the Ice- 
land winter area of low pressure is forming. A decrease in 
pressure is also shown from this region westward to the 
Cana.dian Maritime Provinces. The region of greatest 'storm 


